Catalase overexpression reduces UVB-induced apoptosis in a human xeroderma pigmentosum reconstructed epidermis.
Xeroderma pigmentosum type C (XPC) is a rare autosomal recessive disorder that occurs due to inactivation of the XPC protein, an important DNA damage recognition protein involved in DNA nucleotide excision repair (NER). This defect, which prevents removal of a wide array of direct and indirect DNA lesions, is associated with a decrease in catalase activity. To test the hypothesis of a novel photoprotective approach, we irradiated epidermis reconstructed with XPC human keratinocytes sustainably overexpressing lentivirus-mediated catalase enzyme. Following UVB irradiation, there was a marked decrease in sunburn cell formation, caspase-3 activation and p53 accumulation in human XPC-reconstructed epidermis overexpressing catalase. Moreover, XPC-reconstructed epidermis was more resistant to UVB-induced apoptosis than normal reconstructed epidermis. While not correcting the gene defect, indirect gene therapy using antioxidant enzymes may be of help in limiting photosensitivity in XPC and probably in other monogenic/polygenic photosensitive disorders characterized by ROS accumulation.